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(54) Quicic-coupling device for attaching tools to an excavator 



(57) Quiclc-coupling device for attaching a tool (2) to 
an excavator comprising at leas t one main working ami 
J[t)j this device comprises a main body (3) p rovided with 
two side walls (306) eac tLCOfln ected at the rear to this 
working arm (1) by a pin f401) housed In holes (301) in 



^i;;g;gjyf^ll'=^ {^^^) allow rotRFi^ rplativeigthg^ 
said arm (1 ) by the movement of excavator levers (5) 
connected to the body (3) by a pin (40) housed In holes 
(302) in these walls (306) and at the front to upper walls 
(205) of this tool (2) by second pins (7) for locking them 
onto this tool (2); and these second pins (7) are able to 
extend out of these side walls (306) and be housed In 
holes (204) fomried in th ese upper walls (205) of the tool 
(2) under the action of control means (8) mounted In this 
body (3) for automatically inserting and removing them 
into and from these holes (204), these upper walls (205) 
being provided with rear hook means (203) for attaching 
the tool (2) to pins (4). 
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Description 

[0001] The present invention relates to a quick-cou- 
pling and changing device for attaching tools, such as 
buckets, hammers, ripper teeth and so forth, to an ex- 5 
cavator. 

[0002] In view of the fact that the conventional proc- 
ess of connecting (without quick couplings) such tools 
to the ann of the excavator has the inconvenience that 
a lot of time is required to change such tools, and in io 
many cases necessitates the involvement of workshops 
or at any rate more than a few workers, the present In- 
vention provides a quick-coupling device that allows 
tools to be changed almost Immediately. 
[0003] The feature that differentiates it from known is 
quick couplings is that although tool change-over is just 
as rapid, the mechanism devised by the maker of the 
machine for tools connected directly to the machine's 
arm (without quick couplings) is left unchanged, which 
means that the forces of the excavator are left unmodi- so 
fled. 

[0004] Another feature which differentiates it from oth- 
er quick couplings is the system that continuously elim- 
inates the points of play that develop between quick cou- 
pling and tool as a result of the wear occasioned by use. 
[0005] The subject of the present Invention is there- 
fore a quick-coupling device for attaching a tool to the 
arm of an excavator: this device comprises a main body 
provided with at least two side walls each connected at 
the rear to this working arm by two first pins to allow it 
to be rotated relative to this arm and at the front to upper 
walls of the abovementioned tool by two second pins for 
attaching them to this tool; and these second pins are 
able to extend out of these side walls and be housed in 
holes fomned In these upper walls of the toot under the 
action of control means mounted in the abovementioned 
housing for automatically inserting and removing them 
into and from the abovementioned holes, these upper 
walls being provided with rear hook means for attaching 
the tool to two pins concentric with the centre of rotation 
of the main body of the device. 
[0006] The present automatic coupling device thus 
enables the operator of the excavator to canv out the 
work In much shortercycle times, with greater efficiency, 
speed and convenience, especially owing to the dramat- 
ic shortening of the down times necessary for changing 
conventional tools. 

[0007] Other objects and advantages of the present 
invention will become clearer in the course of the follow- 
ing description, viewed as illustrative and non-restric- 
tive, which refers to the accompanying drawings in 
which: 

Fig. 1 Illustrates schematically a main arm of an ex- 
cavator and a bucket waiting to be attached to this 
arm by a coupling device according to the present 
Invention; 

Fig. 2 illustrates the bucket of Fig. 1 attached to the 



2 

main arm of the excavator with the aid of the present 
device; 

Fig. 3 is a partial top view In section of the coupling 
device of Fig. 1 fitted with safety springs and a hy- 
draulic cylinder containing pistons for inserting two 
securing pins into the bucket; 
Fig. 4 Is an enlarged top view in section showing 
the hydraulic cylinder and a first alternative embod- 
iment of the safety springs; 
Fig. 5 is a view of a second alternative embodiment 
of the safety springs, and 

Figs 6a, 6b and 6c are three partial views of an al- 
ternative embodiment of the bucket securing pins 
and of the safety springs at three different stages of 
their working phases. 

[0008] Refen-lng to Fig. 1 , this Illustrates a main arm 
1 of an excavator and a bucket 2 for excavating opera- 
tions, waiting to be attached to the pins 4 of the main 
body 3 of the quick-coupling device according to the 
present invention. This device comprises a body 3 con- 
sisting essentially of two side walls 306 and a lower wall 
304. These side walls 306 and this lower wall 304 con- 
sist of suitably shaped plates. Three pairs of through 
holes 301 , 302, 303 are fomned in these plates 306: 
when a pin 401 is inserted into the two holes 301 the 
body 3 is attached at the rear in such a way that it can 
rotate on the ends of the main arm 1 ; the two holes 302 
allow the present device to be connected to a hydraulic 
operating system comprising on each lateral plate 101 
a pair of levers 5 hinged to a hydraulic cylinder 6, which 
is controlled by an operator inside the excavator. The 
lower lever 5 Is connected to these plates 306 by a pin 
40 inserted through the said holes 302. The function of 
this hydraulic cylinder 6 is to raise and lower the body 
of the device 3 and hence the bucket 2, once attached 
to the device; while the side plates 306 have two holes 
303 at the forward end, through each of which a pin 7 
can extend and engage, as will be described later, in a 
hole 204 in each of two upper walls 205 of the bucket 2. 
This bucket 2 also Includes a structure 201 whose upper 
box 202 is shaped in such a way as to fit, when attached, 
the lower plate 304 of the body 3, which Is as stated 
suitably shaped. On the said upper walls 205 of the 
bucket 2 are two means 203 of attachment to the side 
pins 4 of the main arm 1 of the excavator. Also to be 
noted is the presence of a strengthening means 305 po- 
sitioned at the fonward end and crossways relative to the 
side plates 306. 

[0009] Shown in Fig. 2 is the bucket 2 as attached to 
the main ami 1 of the excavator, a configuration which 
Is arrived at after a series of operations in which the main 
body 3 of the device is rotated upwards- about the pin 
401 by the operator operating the hydraulic cylinders 6: 
this facilitates the insertion of these pins 4 Into the at- 
tachment means 203, the distance between which also 
ensures that the said body 3 has plenty of room in the 
vertical direction for its insertion. After the pins 4 have 
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been Inserted into the attachment means 203 the main 
anm 1 is raised upwards in the direction of arrow A as 
far as the situation illustrated in the figure and the body 
3 is rotated downwards in the direction of arrow B so 
that another plate 307 on the underside of the said body 
3 bears on a stop 207 on the upper box 202 of the bucket 
2; tt will be seen that the downward rotation of the said 
body 3 assists and completes the alignment of the pins 
7 with the attachment holes 204 because of the pressure 
of this lower plate 307 on the stop 207. Following com- 
pletion of these operations of insertion of the pins 4 and 
rotation of the coupling device, an operation to insert the 
rear pins 7 into the holes 204 of the two upper walls 205 
of the bucket 2 begins. 

[0010] The insertion of the pins 7 Into the holes 204 
In the upper walls 205 of the bucket 2 is illustrated In 
cross section in Fig. 3. This cross section Illustrates both 
positions of the pins 7, I.e. before insertion Into the holes 
204 (pin 7' on the left) and after insertion (pin 7" on the 
right). This Insertion is controlled by the operator and 
effected by means of a hydraulic cylinder 8 in which are 
two pistons 9, each with a rod 1 0 and these rods 1 0 ex- 
tend from the end walls 801 of the cylinder 8 via through 
holes 802. It Is on the outer ends of these rods 1 0 that 
the inner ends of the pins T and 7" are mounted via a 
supporting disc 11 that fits between two specially 
shaped plates 12 and is fastened to them by a rod 13. 
The figure Illustrates the upper plates 1 2, more of which 
later In the following figures. The pins T and 7", as can 
be seen, comprise a first, more inward cylindrical part 
701 which fits through the hole 303 in the corresponding 
side plate 306, and a more outward part 702 on which 
Is fomned a bevel designed to slide over a flat 206 
fomned in the hole 204 of the upper walls 205 of the 
bucket 2. The coupling of this bevelled part 702 to the 
corresponding flat 206 ensures progressive self-align- 
ment as the pins 7 go In, great precision In the attach- 
ment and, In the very severe working conditions of the 
excavator, enhanced coupling between the side plates 
306 of the coupling device and the bucket 2, because 
during these phases the bucket 2 tends to compress 
against the coupling device and the pins 7, because of 
the bevelled part 702, can advance further, so increas- 
ing, as stated, the coupling between the side plates 306 
and the bucket 2: besides this, this solution Is capable 
of absorbing any play created by the wear of parts In 
contact. Turning to the cylinder 8, this comprises a side 
wall 803 containing three holes 804, 805, 806 for the 
admission of a hydraulic fluid into the chamber: the cen- 
tral hole 805 acts on the faces of the pistons 9 so as to 
push the rods 10 and hence the pins 7 into the holes 
204 (see pin 7"), while the side holes 804 and 806 act 
on the backs of the pistons 9 to withdraw the pins 7 from 
the said holes 204 (see pin 7*). The pressurized hydrau- 
lic fluid required to carry out these operations of Inserting 
or removing the pins 7 is supplied to the cylinder 8 via 
a known hydraulic circuit by means controlled by the op- 
erator. Withdrawing the pins 7 Is naturally easierfor this 



operator than inserting them as there are no difficulties 
of engagement which could occur in the insertion oper- 
ation. 

[0011] Besides the double-acting cylinder 8 for con- 

5 trolling the pins 7, the present device also includes safe- 
ty means for locking the said pins 7 in the inserted po- 
sition in the holes 204, as a precaution against failures 
such as loss of oil from the circuit. Staying with Fig. 3, 
this shows a first, highly schematic embodiment of two 

10 sets of springs 14. one set for each of the two pins 7. 
The springs are mounted around the cylinder 8, parallel 
with its longitudinal axis. Each spring 14 of each set be- 
longing to one of the pins 7 is attached at one end to a 
support flange 15 connected to the relevant pin 7 and, 
at the other end, fits into a sleeve 1 6 attached to a sup- 
port 1 7 provided around the side wall 803 of the cylinder 
8. These springs 14 work In compression and ensure 
that, In the event of failure of the hydraulic circuit, the 
pins 7 do not come out of the holes 204 of the bucket 2. 

20 In particular in the case of the pin 7", the springs 1 4 are 
partially relaxed by the action of the hydraulic fluid which 
is simultaneously pushing this pin 7" Into Its hole 204. 
The springs 14 situated behind the pin 7', which is with- 
drawn from the upper wall 205, are however com- 

25 pressed by the action of the fluid acting on the back of 
the corresponding piston 9. 

[0012] Fig. 4 shows a first alternative embodiment of 
the safety springs. As can be seen, the springs 14 are 
housed at one end in a cup 18 to which a sleeve 19 is 

30 fixed, while at the other end they are fixed in a seat 20 
recessed into the flanges 15. These flanges 15 are at- 
tached to the inner edge of the cylindrical part 701 of the 
pins 7 with coupling means 21 , such as pins, bolts or 
the like. Each cup 1 8 Is attached on the outside to a bolt 

35 22 fitted with a nut 23 and engaged in a tapped hole 
fomned in each support 17. By turning the bolts 22 it is 
possible to adjust the precompression of the springs 14. 
In the case of the pin 7', which is withdrawn with its 
springs 14 compressed, the sleeve 19 of each spring 

^0 has passed into a jacket 24 attached to the flange 1 5, 
ensuring good maintenance of the allgnmentof the said 
pin T during the operations of inserting it into the hole 
204. In the case of the Inserted pin 7", the sleeve 1 9 may 
perhaps come a short way out of the said Jacket 24, with 

<s the spring 1 4 partially relaxed. As mentioned eariler, this 
figure also shows the special shaping and the flats of 
the plates 1 2 which are fastened by a rod 13 to the disc 
11 housed between them. 

[0013] The previous figs, illustrated the case in which 
so two sets of springs 1 4 are provided, one set for each of 
the pins 7, the springs being attached between the two 
flanges and two sets of supports 1 7. Shown in Fig. 5 is 
an alternative embodiment using a single set of springs 
25 arranged around the side wall 803 of the cylinder 8 
55 and parallel to the two rods 10. In this version each 
spring 25 Is placed inside a sleeve 29 that can slide in- 
side a jacket 30. This jacket 30 is attached to one of the 
two flanges 15 connected to one of the pins 7, in this 
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case the upper flange 15 In the figure, while the sleeve 
29 Is attached to the Inner side of a support 26 through 
which passes a tapped hole canning a bolt 27 for ad- 
justing the compression of the spring 25: this bolt is pro- 
vided with a nut 28 butted against the outer side of the 
said support 26 and is attached to the other flange 15 
connected to the other pin 7, in this case the lower flange 
1 5 In thef Igure. Telescopic sliding of the sleeve 29 inside 
the Jacket 30 gives constant protection to the spring 25 
and at the same time precise alignment during the op- 
erations of Inserting and removing the pins 7. In the sit- 
uation illustrated, the sleeves 29 are partly out of the 
jackets 30 because the pins 7 have been fully inserted 
Into their respective holes 204 by the action of the pres- 
surized fluid which has entered the central admission 
hole 805 of the cylinder 8 and has acted on the faces of 
the two pistons 9. When It comes to the withdrawal op- 
eration, the fluid enters via the side admission holes 804 
and 806 and wilt push on the backs of the pistons 9 In 
such a way as to pull the pins 7 In and increase the over- 
lap between the Jackets 30 and the sleeves 29. 
[0014] Fig. 6a illustrates an altemative embodiment 
of the pin 7 and of the safety means which ensure its 
Insertion into the hole 204 in the bucket 2 in the event 
of failure of the hydraulic circuit. Formed in the innerface 
of the cylindrical part 701 of the pin 7 is a cylindrical seat 
703 into which fits a cup 31 housing one end of a spring 
32, the other end of which is in abutment against the 
base of the cylindrical seat 703. This cup 31 Is connect- 
ed to the outer end of the rod 1 0 of the cylinder 8 by a 
bolt 33 comprising a threaded portion 34 and a head 35 
of larger cross section on its Inside end. This head 35 is 
housed inside a hole 704 running in from the outside of 
the bevelled part 702 of the pin 7 and tenninating close 
to the base of the cylindrical seat 703, leaving a portion 
in which a hole 705 is fomied in which a portion of the 
bolt 33 close to the said head 35 can slide. The threaded 
portion 34 passes through a first tapped hole 37 fonned 
In the base of the cup 31 and passes Into a second 
tapped hole 36 running in from the outer end of the rod 
1 0 and in axis with the hole 704. On this threaded portion 
34 are two nuts 38 and 39 for adjusting the compression 
of the spring 32, the nut 38 butting against the base of 
the cup 31 and the nut 39 against the outer surface of 
the rod 1 0. With this variant the safety means (the spring 
32) of the coupling device can therefore be Inserted Into 
the pin 7 Itself, coaxially therewith, thus avoiding the use 
of springs arranged around the cylinder 8 as In the pre- 
vious cases. It should be observed that two or more co- 
axial springs of different sizes could be housed between 
the cup 31 and the cylindrical seat 703. 
[0015] Examination of Figs 6b and 6c together with 
Fig. 6a will reveal the operation of the device when in- 
serting the pin 7 In this alternative embodiment. When 
the operator sends pressurized fluid into the cylinder 8 
the rod 10 begins to extend from the said cylinder and 
push the pin 7 connected to It along the hole 303 of the 
side plate 3 until it Is fully into the hole 204 of the upper 



wall 205 of the bucket 2. The pin 7 reaches the situation 
of Fig. 6b, In which therefore the rod 1 0, the cup 31 , the 
spring 32, the bolt 33 and the pin 7 have moved as If all 
one rigid body. At the end of this first phase of insertion 

5 of the pin 7, further pressure on the pistons brings about 
a relative movement of the cup 31 with respect to the 
pin 7, in particular (see Fig. 6c) this cup 31 pushes into 
the cylindrical seat 703, compressing the spring 32 and 
pushing the bolt 33 along inside the hole 704, as is clear 

10 from the position of the head 35 Illustrated In Fig. 6c. In 
the event of failure of pressure in the hydraulic circuit, 
the rod retracts downwards (when viewing the figure), 
taking with It the bolt 33 until the head 35 butts against 
the bottom of the hole 704, the cup 35 comes out of the 

15 cylindrical seat 703 again and the spring 32 partly relax- 
es. During this series of movements brought about by 
the return of the rod 10, the pin 7 advantageously re- 
mains locked In position Inside the hole 204. To remove 
the pin 7, e.g. if the bucket is to be changed for another 

20 tool, fluid must be supplied to the side admission holes 
described earlier of the cylinder 8 and the rod 1 0 retract- 
ed so that It first places the head 35 of the bolt 33 in 
abutment against the bottom of the hole 704 and then, 
by virtue of this abutment, pulls in the pin 7. 

25 [0016] The present quick-coupling device for an ex- 
cavator is therefore characterized by many advantages 
including: no modification of any kind to the original 
mechanism and features of the excavator to which it is 
applied, the machine's original pins 401 and 40 being 

30 used and no alteration being made to the centres of ro- 
tation of the various parts, the working distances and so 
forth, so that the original efficiency of the machine Is un- 
altered; quick and simple attachment/detachment of the 
various tools to and from the main arm, with generous 

35 lead-in bevelling to facilitate engagement, both horizon- 
tally and vertically; an effblent mechanism of progres- 
sive self-insertion enabling penetration and forced lock- 
ing of tools; a high degree of safety against the risk of 
failure of pressure of the hydraulic fluid, by means of the 

40 various springs described; and extreme mechanical ro- 
bustness, allowing the use of tools such as drills or the 
like which severely stress the amns of the excavator. 



45 Claims 

1. Quick-coupling device for attaching a tool (2) to an 
excavator comprising at least one main working 
arm (1), characterized in that it comprises a main 

50 body (3) provided with two side walls (306) each 
connected at the rear to the said working arm (1) by 
a pin (401) housed in holes (301) in the said walls 
(306) to allow It to be rotated relative to the said arm 
(1) by the movement of excavator levers (5) con- 

55 nected to the body (3) by a pin (40) housed in holes 
(302) in the said walls (306) and atthe front to upper 
walls (205) of the said tool (2) by second pins (7) 
for locking them onto the said tool (2), the said sec- 
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ond pins (7) being able to extend out of the said side 
walls (306) and be housed in holes (204) fomned in 
the said upper walls (205) of the tool (2) under the 
action of control means (8) mounted in the said 
body (3) for automatically inserting and removing 
them into and from the said holes (204), and the 
said upper wails (205) being provided with rear 
hook means (203) for attaching the tool (2) to pins 
(4). 

2. Coupling device according to Claim 1, character- 
ized in that the said control means comprise at 
least one cylinder (8) In which one or two pistons 
(9) slide in opposite directions, the said cylinder (8) 
being provided with admission holes (804, 805, 
806) for a fluid for operating the said pistons (9), the 
pistons (9) projecting from the end walls (801) of the 
cylinder and being connected by suitable means 
(10, 11, 12, 13) to the said second pins (7). 

3. Coupling device according to Claim 2, character- 
ized in that the said second pins (7) comprise me- 
chanical means (14, 25. 32) for locking them if nec- 
essary, in their holes (204) In the tool (2). 

4. Coupling device according to Claim 3, character- 
ized in that the said locking means are elastic 
means (14, 25, 32). 

5. Coupling device according to Claim 3, character- 
ized in that the body (3) comprises a set of supports 

(17) for the cylinder (8), and a first end of a spring 

(14) is attached to each of these supports, the sec- 
ond end of each spring being attached to a flange 

(15) connected to the respective pin (7), the said 
springs (14) being positioned parallel to the said 
side wall (803) of the cylinder (8). 

6. Coupling device according to Claim 5, character- 
ized in that the said first ends of the springs (14) 
are mounted inside sleeves (16) attached to the 
said supports (17) provided in the body (3) of the 
device. 

7. Coupling device according to Claim 5, character- 
ized in that the said supports (17) comprise a bolt 
(22) for adjusting the tension of the spring (14), a 
more inward end of the said bolt (22) being inserted 
in a corresponding tapped hole provided in each of 
the said supports (17) and a more outward end of 
the said bolt (22) being attached to a support (18) 
for the said first end of the spring (1 4). 

8. Coupling device according to Claim 7, character- 
ized in that the said support is in the form of a cup 

(18) in which the said first end of the spring (14) is 
inserted and onto which is fitted a sleeve (19), the 
said second end of the spring (14) being Inserted 



into a jacket (24) attached to an inner side of the 
flange (15). 

9. Coupling device according to Claim 3. character- 
5 ized In that a set of springs (25) arranged around 
the cylinder (8) and parallel with its side wall (803) 
are attached between the flanges (15) connected 
to the pins (7). 

10 10. Coupling device according to Claim 9, character- 
ized in that the said springs (25) comprise, for ad- 
justing theirtenslon, bolts (27) connected to the said 
flanges ( 1 5) and to supports (26) for the said springs 
(15). 

15 

11. Coupling device according to Claim 9, character- 
ized in that the said springs (25) are fully enclosed 
In a jacket (30) and In a sleeve (29) that moves tel- 
escoplcally inside the said jacket (30), the said jack- 
et? et (30) being attached to a respective flange (1 5) 

and the said sleeve (29) being connected to the said 
support (26) of each spring (25). 

12. Coupling device according to Claim 1, character- 
25 ized in that the said pin (7) consists of a more in- 
ward cylindrical part (701 ) and a more outward part 
(702) on which a bevel Is formed, the said bevel be- 
ing designed to mate with a corresponding flat (206) 
formed in the insertion hole (204) situated on the 

30 upper wall (205) of the tool (2). 

13. Coupling device according to Claim 7, character- 
ized In that the piston (9) comprises a rod (10) on 
whose more outward end is a disc (11) designed to 

35 be inserted between two suitably shaped plates 
(12) connected to the flange (15), the said disc (11) 
and the said plates (12) being clamped together by 
a rod (13) or pin. 

"^0 14. Coupling device according to Claim 4, character- 
ized in that the said elastic means consist of one 
or more springs (32) coaxial with the pin (7) and 
housed at one end in a seat (703) running In from 
the more inward end of the pin (7) and at the other 

45 end in the base of a cup (31 ) that slides In the said 
seat (703) and Is integral with a respiective piston 
(9) moving Inside the cylinder (8). 

15. Coupling device according to Claim 14, character- 
50 ized in that coaxial ly with the said spring (32) inside 
the pin (7) is a bolt (33) comprising a threaded por- 
tion (34) and a head (35) of larger cross section, the 
said bolt (33) engaging in holes (37, 36) fonned re- 
spectively In the base of the cup (31) and on the 
55 more outward end of the rod (10) of the piston (9), 
and the head (35) of the bolt (33) sliding in a first 
hole (704) running in from the more outward end of 
the pin (7), the head (35) abutting against the walls 
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of a second hole (705) of smaller cross section co- 
axial with the said first hole (704). 

16. Coupling device according to Claim 1, character- 
ized in that it comprises a lower plate (307) at- 5 
tached to the two side walls (306) or plates and 
shaped In such a way so as to rest on at least one 
suitably shaped stop (207) on the tool (2). 

17. Coupling device according to Claim 1 , character- io 
Ized In that the said side plates (3) comprise at the 
front a strengthening member (305) running trans- 
versely to these plates. 
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(57) Quick-coupling device for attaching a tool (2) to 
an excavator comprising at least one main working ami 

(1 ) ; this device comprises a main body (3) provided with 
two side walls (306) each connected at the rear to this 
working arm (1) by a pin (401) housed in holes (301) in 
these walls (306) to allow it to be rotated relative to the 
said arm (1) by the movement of excavator levers (5) 
connected to the body (3) by a pin (40) housed in holes 
(302) in these walls (306) and at the front to upper walls 
(205) of this tool (2) by second pins (7) for locking them 
onto this tool (2); and these second pins (7) are able to 
extend out of these side walls (306) and be housed in 
holes (204) fomried in these upper walls (205) of the tool 

(2) under the action of control means (8) mounted in this 
body (3) for automatically inserting and removing them 
Into and from these holes (204), these upper walls (205) 
being provided with rear hook means (203) for attaching 
the tool (2) to pins (4). 




Q. 

lU 



Printed by Jouve. 75001 PARIS (FR) 



o 



o 



EP 1 156 161 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 11 0830 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of documant wHh fndicaljon, where appropriate. 
of re<evafTt passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.O.7) 



PATENT ABSTRACTS OF JAPAN 

vol. 014, no. 315 (M-0995), 

6 July 1990 (1990-07-06) 

-& JP 02 104824 A (TAKAYUKI TAKAHASHI), 

17 April 1990 (1990-04-17) 

* abstract; figures 1-3 * 



US B 546 683 A (CLARK GEORGE J) 

20 August 1996 (1996-08-20) 

I' column 6, line 6 - column 7, line 16; 

figures * 

US 5 024 010 A (HULDEN FRITIGF) 

18 June 1991 (1991-06-18) 

* column 5, line 46 - column 6, line 21; 

figures * 

DE 196 51 507 A (SAMSUNG HEAVY IND) 
3 July 1997 (1997-07-03) 



1.2 



3-13,16, 
17 

3-11 



12,13, 
16,17 



E02F3/36 



TECHNICAL RELDS 
SEARCHED OntCLT) 



E02F 



The present search report has been drawn up for all claims 



Place of search 

MUNICH 



Oste of oompletton of the sdsrch 

4 June 2002 



Laurer, M 



CATEGORY OF CrTED DOCUMENTS 

X : particularly ralavant If taken afona 

Y : particularly rdevflnt If combtnsd with anolher 

document of the same categofy 
A : technological background 
O : non-wrttten disclosure 
P : Intermadlaladooument 



T : theory or prindple underlying the Invention 
E : earlier patent document, but published on, or 

after the fUing date 
O : document cited In the application 
L : document dtod for other reasons 



a : member of the same patent farrdly. correspondirig 
document 



BNSDOCID: <EP 115ei61A3J_> 



2 



( 

EP 1 156 161 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPUCATION NO. EP 01 11 0830 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The metrtbers are as contained in the European Patent Office EDP file on 

The European Patent Office is In no way fiable for these particulars which are merely given for the purpose of information. 

04-06-2002 



Patent document 


Publicatbn 


Patent family 


Publication 


cited in search report 


date 


member(s) 


date 



JP 02104824 A 17-04-1990 NONE 



11^ 




A 


70- 






All 




A 
M 


















2172409 


Al 
















rw 


1106881 


A 
















uo 


9509281 


Al 




us 


5024010 


A 


18- 


-06- 


-1991 


SE 


458534 


B 


10-04-1989 














AT 


80431 


T 


15-09-1992 














AU 


2132888 


A 


13-02-1989 














CA 


1316495 


Al 


20-04-1993 














DE 


3874536 


Dl 


15-10-1992 














DE 


3874536 


T2 


08-04-1993 














DK 


13090 


A ,B, 


16-01-1990 














EP 


0368915 


Al 


23-05-1990 














FI 


88636 


B 


26-02-1993 














GB 


2208220 


A ,B 


15-03-1989 














HU 


52593 


A2 


28-07-1990 














IE 


61596 


B 


16-11-1994 














NO 


900244 


A .8, 


17-01-1990 














SE 


8702910 


A 


21-01-1989 
















8900632 


Al 


26-01-1989 


DE 


19651507 


A 


03- 


•07- 


1997 


KR 


202088 


Bl 


15-06-1999 














KR 


202087 


Bl 


15-06-1999 














DE 


19651507 


Al 


03-07-1997 














GB 


2308839 A 


09-07-1997 














JP 


9195303 A 


29-07-1997 














US 


5865594 


A 


02-02-1999 



St 



i For more details about thb annex : see Official Journal of the European Patent Office, No. 12/82 



BNSDCXID: <EP 11 66161 A3 I > 



